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very convenient conventional expression. It is equal to" the product of the volume occupied by the unit mass of the gas at any pressure into the value of that pressure reckoned per unit of area, in-terms of the weight of the unit of mass. If we denote it by J5f, the exponential expression of the law is
/=A«~»/
which agrees with the final formula of § 694.
The value of ff for dry atmospheric air, at the freezing temperature, according to Regnault, is, in the latitude of Paris, 799,020 centimetres, or 26,215 feet Being inversely as the force of gravity in different .latitudes (§ 187), it is 798,533 centimetres, or 26,199 feefc, in the latitude of Edinburgh and Glasgow.
696.- It is both necessary and sufficient for the "equilibrium of an incompressible fluid completely filling1 a rigid closed vessel, and influenced only by a conservative system of forces, that its density be uniform over every equipotential surface, that is to say, every surface cutting the lines of force at right angles. If, however, the boundary, or any paVt of the boundary, of the fluid mass considered, be not rigid; whether it be of flexible solid matter (as a membrane, or a thin sheet of elastic solid), or whether it be a mere geometrical boundary, on the other side of which there is another fluid,' or nothing [a case which, without believing in vacuum as a reality, we may admit in abstract dynamics (§ 391)], a farther condition is necessary to secure that the pressure from without shall fulfil the hydrostatic equation at every point of the boundary. In thescase of a bounding membrane, this condition must be fulfilled either through pressure artificially applied from -without, or through the interior elastic forces of the matter of the membrane. In the case of another fluid of different density touching it on the other side.of the boundary, all round or over some part of it, with no separating membrane, the condition of equilibrium of a heterogeneous fluid is to be fulfilled relatively to the whole fluid mass made up of the two; which shows that at the boundary the pressure must be constant and equal to that of the fluid on the other side. Thus water, oil, mercury, or any other liquid, in an open vessel, with its free surface exposed to the air, requires for equilibrium simply that this surface be level.
697. Recurring to the consideration of a finite mass of fluid completely filling a rigid closed vessel, we see, from what precedes, that, if homogeneous and incompressible, it cannot be disturbed from equilibrium by any conservative system of forces; but we do not require the analytical investigation to prove this, as we should have 'the perpetual motion' if it were denied, which would violate the . hypothesis that the system of forces is conservative. On the other ! hand,- a. non-conservative system of forces cannot, under any circumstances, equilibrate a fluid which is either uniform in density throughout, or of homogeneous substance, rendered heterogeneous in density only through difference of pressure. But if the forces, though nothe word viscosity is without inconvenience left availabl
